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Reconnection of a dropped call in a mobile 
communicating system. In the situation that a call 
drop occurs and a call is to be disconnected during 
a call service, a mobile station is informed of fte 
call drop and the call is reconnected or disconnected 
according to a response of the mobile station without 
being released by a unilateral decision by a system. 
Furthermore, when the call drop occurs, the mobile 
station searches for an available charmel and requests 
a call reconnection to the system. 



BSS 



MSG 



ORIGINATION MSG ^ 


CM SERVICE REQUEST ^ 


, BASE STATION ACK ORDER 




^ SCCP CONNECTION CONF 


SETUP , 


, CALL PROCEEDING 


^ TRANSMIT CALLJO TO BSS 
KSSICNMENT RC0UES7I 




, (TRANSMIT CALL JD TO MS) 


ASSIGNMENT COMPLETE ^ 


TCH PREAMBLE , 




MS ACK ORDER , 


JERVICE OPTION RESPONSE ORDER 


, RING BA 


, ALERTION 


y TWE 




, CONNECT 









FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


• Armenia - ^ " 




Finland ■ 


: lt:j 


' Lithuaiiia 


SK 


Slovakia ' 


AT 


Austria 


FR 


France 


lA) 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


GsAton 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC. -. 


: Monaco 


.,TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


* Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG . 


Mvlagascar 


, TJ 


Tajikistan 


BE 


Belgium 


GN - 


Guinea • ' • 


'.'MK " 


' The former Yugoslav ' 


TM 


Turkmenistan 


BF 


Burlcina Faso 


. GR 


Greece ^ ■ ■ k. 




, . Republic of Macedonia . . . 


. TR 


Ttakey 


BG 


Bulgaria 


HU 


' 'Hungary - 


*'•'* 'ml' 


•'Mali' '■ ^ - ' " 


"^TT 


" Trinidad and Tobago 


BJ 


Benin 


. IE 


Ireland 


• .r', . MN- 


. Mongolia . , .^ 


;UA, 


XJttainc 


BR 


Brazil 


IL 


Israel ' 




'Mauritania 


tG 


Uganda 


BY 


Belarus 


IS 


Iceland - - , ^ r 


: ,Mw 


. Malawi i ; 


' US,: 


; United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan _ -^ ^T , 


, - NE^ 




- VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzeriand 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


C! 


Cdte d*Ivoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of KorcaV y i 


: PL 


Poland : . 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


■ Cuba 


KZ 


Kazakstan , 


. RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Sing^xne 







wo 00/33595 PCT/KR99/00733 



"1- 



METHOD FOR RECONNECTION OF A DROPPED 
CALL IN MOBn.E COMMUNICATION SYSTEM 



5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

10 The present invention relates generally to the field of wireless 

communications, and in particular, to a method of reconnecting a dropped call in a 
mobile conrununication system. 

2. Description of the Related Art 

15 

In a public land mobile network (PLMN), a connection is made between a 
base station (BS) and a mobile station (MS) in a radio environment. In some 
cases, adequate call service cannot be provided in shadow areas due to physical 
characteristics of the environment which adversely affects radio signal 

20 propagation. In the case where a terminal subscriber roams on foot or is moving 
in a vehicle, a call can be temporarily dropped. 

In accordance with conventional technology, a call is disconnected by a 
system even if an MS wants to continue the call (1) when the call is temporarily 
dropped in shadow areas due to the physical characteristics of the environment; 

25 (2) in an abnormal handpfif situation; and (3) due to problems in power control. 

More specifically^ if a call drop lasts for a predetermined time period in 
the shadow areas or duie to physical characteristics of the environment, it is 
; determined that a call service cannot be provided and the call is released. In IS-95, 
30 the predetermined time is approximately 5 seconds (i.e., equal to one firame 
duration 20ms x 270). Upon such imintended call release, a calling party must 
again attempt to call the called party to resume the call. 

If a service impediment occurs during handoff between an MS and a BS 
35 with which the MS has a commimication link maintained, a control operation is 
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performed through the old BS, despite the good signal propagation environments 
of adjacent BS, which results in the communication link being disconnected. 

Power control implementation between a BS and MSs is every sensitive, 
5 especially in CDMA. It is essential to minimize transmission power since signals 
transmitted from a specific MS and a specific BS are considered to be noise from 
the perspective of other MSs and BSs, Therefore, when a BS determines that 
unreliable power control in a specific MS causes a call drop in the system, it 
disconnects the call immediately to eliminate the source of the call drop. 

10 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method of improving 
call disconnection during a call service in a mobile communication system. 

15 

Another object of the present invention is to provide a method of 
processing a call which is dropped and is to be disconnected based on an MS 
response in a negotiation. 

20 A further object of the present invention is to provide an unnecessary call 

disconnection prevention method wherein unnecessary call disconnection of a 
system based on its xmilateral decision about abnormality of a radio channel is 
prevented and an MS response is checked. 

25 Still another object of the present invention is to provide a method of 

maintaining a call service wherein upon detection of an abnormality in a radio 
environment, an MS searches for a new signal propagation environment and 
requests reconnection of an existing call to a BS system available for 
communication. v 

30 

Yet another object of the present invenition is to provide a method of 
maintaining a call serviceiby requesting call reconnection on an available channel 
when one of the forward and reverse channels is abnormal. 
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Briefly, these and other objects are accomplished by a method of 
recomiecting a coimnimication link temiinated by a service impediment during a 
service between an MS subscriber and a subscriber communicating with the MS 
subscriber terminal through a mobile conmiunication system having a plurality of 
Mobile Switching Centers (MSCs) connected to one another, each MSC being 
connected to a plurality of BSs. In the method, the MS receives information 
about the location and call connection of the MS from a BS and an MSC 
connected to the MS and stores the received information during the service 
between the MS subscriber arid the other subscriber. If the service impediment 
lasts for at least a first predetermined time period, the MS transmits the stored MS 
location and call connection information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 is a block diagram of an example of a mobile communication 
system to which an embodiment of ttie present invention is applied; 

FIG. 2 is a flowchart illustrating -an originated call set-up procedure 
according to an embodiment of the present invention; 

; FIG. 3 is a flowchart illustrating a terHiinated';c2d^ set-up procedure 
according to the embodiment of the present invention; 

FIG. 4 is a flowchart illustrating a call reconnection process according to 
a system order according to the embodiment of the present invention; 

* FIG. 5 is a flowchart illustrating.a call reconnection process upon an MS 
request according to the embodiment of the: present invention; 

FIG. 6A illustrates the format of a signal Assignment Request including 
an element MSC Call^ID; 



wo 00/33595 



PCT/KR99/00733 



FIG. 6B illustrates in detail the structure of MSG Call__ID shown in FIG. 
6A according to the embodiment of the present invention; 

5 FIG. 7 is a flowchart illustrating a call recoimection control operation in 

an MS according to a system order according to the embodiment of the present 
invention; 

FIG. 8 is a flowchart illustrating a call recoimection control operation in a 
10 system (BSS and MSG) control operation upon a system order according to the 
embodiment of the present invention; 

FIG. 9 is a flowchart illustrating a call reconnection control operation in 
the MS when the MS requests a call reconnection according to the embodiment of 
15 the present invention; 

FIG. 10 is a flowchart illustrating a call reconnection control operation in 
the system (BSS and MSC) control operation when the MS irequests a call 
reconnection according to the embodiment of the present invention; 

20 

FIG. 1 1 illustrates an example of an addition (indicated by reference 
numeral 620) to an existing conmiand message; 

FIG. 12 is a state transition diagram for conventional call processing; and 

FIG. 13 is a state transition diafgram for call processing according to th^ 
embodiment ofthe present invention. - 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

30 ■ ^ ^ ~'^Wr~7~~~~~^-- 

A preferred embodiment of the present invention will be described 
hereinbelow with reference to -the ac^ drawings. In the following 

descriptioii/w^ell-laiown- fufitcti6n^ are not described in detail 

since they would obscure the invention in unnecessary deto^^^ 



wo 00/33595 



PCT/KR99/00733 



-5- 

Terms and Definitions 

"A call service in progress": a state where voice communication and data 
communication of still images, moving pictures, and the like are being performed. 

5 

'Dropped call": is defined as a call provided in a call service which can 
no longer be maintained either temporarily or permanently. A dropped call may 
be caused by either a (single directional and bi-directional) call disconnection, 
noise on a specific chaimel, and other service unavailable situations . 

10 

"Call disconnection": is the state where a call remains disconnected for a 
predetermined time. 

An embodiment of the present invention will be described with in the 
15 context with the North American digital mobile communication system standard 
(IS-95, IS-634, and IS-41 series) by way of example. The present invention is 
also applicable to Third generation mobile communication (cdma 2000, UMTS) 
which provides the additional services of high quality voice, high speed data, 
moving pictures, and Internet browsing. 

20 

Referring to FIG. 1, the mobile communication system to which the 
present invention is applied includes an, HLR (Home Location Register) 80, 
MSCs (Mobile Switching Centers) MSCO 70a and MSG 1 70b, BSGs (Base 
Station Gontrollers) BSCOO 64a, BSGOl 64b, and BSCIO 64c, BTSs (Base Station 

25 Transceiver Subsystems) BSTOOO 62a to BTSlOl 62f, and an MS 50. A plurality 
of HLRs and MSGs are mterconnected in the PLMN to perform subscriber 
management and call switching. As shown in FIG. 1, tfie single HLR 80 is 
connected to a plurality of MSGs MSCO 70a and MSGl 70b. Each MSG is in turn 
cptmected to a. plurality of BSGs, Md each BSC to a plurality of BTSs. A BS is 

30 typically comprised of a BSC and BTSs. 

An MSG controls , a connection, to the PSTN (Public Switch Telephone 
Network) and the PLMN. A BSC cpntrols a radio link and performs a handoff, a 
BTS forms a radio link with an MS and manages radio resources, and an HLR 
35 registers subscriber locations and serves as a database for storing subscriber 
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information. Each MSG has a VLR (Visitor Location Register) for temporarily 
storing the information of an MS entering the service area of the MSG. If the MS 
moves into another service area, the stored information is discarded. 

5 For a call set-up, the mobile communication system assigns radio 

channels between an MS and a BTS, forms communication links between the 
BTS and a BSG, between the BSG and an MSG, and between the MSG and the 
PLMN or an external network such as PSTN. If the established call cannot be 
maintained for a predetermined time because the MS is in a shadow area or due to 
10 characteristics of the radio environment, the mobile communication system 
typically disconnects the call. Shadow area problems may arise from a number of 
situations including, for example, an elevator, a relay-free tunnel, a long tunnel 
located between adjacent cells, or a shadow area among dense tall buildings. 

15 A call drop as defined in the embodiment of the present invention can 

occur in such locations as indicated by reference numerals 10, 12, 14, and 16 in 
FIG. 1. 

Reference numerals 10, 12, and 14 indicate locations of a dropped call 
20 within the same MSG area, and reference numeral 16 indicates a location of a 
dropped call between BTSs covered by different MSGs. Specifically, reference 
numeral 10 denotes a call dropped location of the MS 50 communicating with the 
BTSOOO 62a within the coverage area of the BTSOOO 62a, reference numeral 12 
denotes a call dropped location of the MS 50 communicating with the BTSOOO 
25 62a or the BTSOOl 62b in the service area of the BSGOO 64a, and reference 
numeral 14 denotes a call dropped location of the MS 50 communicating with the 
BTSOOl 62b or the BTSOlO 62c on the border of their coverage areas. 

In accordance with the embodiment of the present invention, when a call 
30 drop occurs during a call service (a call) in the aforestated service impediment 
situations (1), (2), and (3) in a mrobile communication system, an MS is notified of 
the call drop and the call is reconnected or disconnected according to an MS 
response for the call drop before the call is released by the system. 
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FIGs. 2 and 3 illustrate signal flows for set up of an originated call and a 
terminated call according to the embodiment of the present invention, respectively. 
Referring to FIG. 2, the originated call set-up procedure according to the 
embodiment of the present invention is similar to a conventional one. The former 
5 differs from the latter in that (1) an MSG adds an element MSG Gall_ID for 
identifying ah MSG call to a signal Assignment Request for transmission to a 
BSS. The signal Assignment Request with MSG Gall_ID is shown in FIGs, 6A 
and 6B; and (2) the BSS adds Call^ID (MSG and BSS) being a combination of 
MSG Gall_ID received from the MSG and BSS Gall^ID for identifying a BSS call 
10 to a signal Channel Assignment Message, for transmission to an MS, The 
structure of the signal Channel Assignment Message with Gail_ID (MSG and 
BSS) is similar to that of the signal shown in FIGs. 6a and 6B. 

The MS stores Gall_ID (MSG and BSS) received from the BSS, a 
15 network ID N_ID, and Gell_ID in its memory at a call set-up. Upon a* call 
reconnection request, the information is transmitted to the system for use in call 
reconnection. That is, N_ID, Gell_ID, and Gall_ID (MSG and BSS) stored in the 
MS have values for the initial call set-up. Here, N_ID indicates which MSG the 
MS belongs to, Gell_ID indicates which cell the MS belongs to, and Gall_ID 
20 (MSG and BSS) is the ID of a call coimected for the MS among connected calls in 
the MSG and the BSS, A call can be reconnected without Gall_ID (MSG and 
BSS) in the present invention, but in this case, the MSG and the BSS are required 
to search for the corresponding MS by referring to their call connection-associated 
tables, thereby consuming a relatively long time to detect the MS, .Therefore, the 
25 preferred embodiment of the present invention will be described in context with 
the case of Gall-ID (MSG and BSS) used. 

Referring to FIG. 3, the terminated call set-up procedure according to the 
embodiment of the present v invention is similar to a conventional one. The 
30 difference between the present invention and the prior art in terms of call 
termination can be found in the description of the difference in tenris of call 
origination. . • 

Assignment Request directed from the MSG to the BSS in FIGs. 2 and 3 
35 includes MSG Gall_ID according to the embodiment of the present invention. 
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FIGs. 6A and 6B illustrate the structures of Assignment Request and MSC 
CairiD, respectively. 

The signal Assignment Request as provided in IS-634 includes 
information elements indicated by reference numeral 600 in FIG. 6 A. In the 
embodiment of the present invention Assignment Request further has an 
information element MSC Call Identity indicated by reference numeral 610. 
Referring to FIG.6B, MSC Call Identity is comprised of Element Identifier 
(loctet) and Call_ID (4 octets). 

A signal Channel Assignment Message transmitted to the MS by the 
BSS in FlGs. 2 and 3, sinular to Assignment Request including MSC Gall_ID in 
structure, is constructed by adding MSC Call ID (4 octets) received from the 
MSC, BSS CalMD (4 octets) for identifying a BSS call, and Cell JD (2 octets) 
for identifying a current cell to an existing message. 

A signal Origination Message transmitted to the BSS by the MS in FIG, 
2, similar to the Assignment Request signal, is constructed by adding MSC 
Call_ID (4 octets), BSS Call^ID (4 octets), Cell_ID (2 octets), and N_ID (2 
octets) to an existing message. 

To determine whether the MS requests a call reconnection, the BSS 
checks Call_ID (MSG and BSS), being a combination of MSG Call_ID and BSS 
Call_ID, among the above additional information elements in the Origination 
Message signal received from the MS, For example, if Call_ID (MSC and BSS) 
is OxfKffifff, the Origination Message is a normal origination signal and if 
CalKID (MSC and BSS) has a different value, the Origination Message is used 
for call reconnection in the embodiment of the present invention, 

FIG. . 4 is a flowchart illustrating a call reconnection process when the 
system orders a call to be reconnected in the einbodiment of the present invention, 
and FIG. 5 is a flowchart illustrating a call recbnnection process when the MS 
r requests a call reconnection in the embodiment of the present invention. 
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FIG. 7 is a flowchart illustrating a call recoimection process in the MS 
when the system orders a call to be reconnected in the embodiment of the present 
invention, and FIG. 8 is a flowchart illustrating a call reconnection process in the 
system (BSS and MSG) when the system orders a call to be reconnected in the 
embodiment of the present invention. FIG. 9 is a flowchart illustrating a call 
reconnection process in the MS when the MS requests a call reconnection in the 
embodiment of the present invention, and FIG. 10 is a flowchart illustrating a call 
reconnection process in the system (BSS and MSG) when the MS requests a call 
reconnection in the embodiment of the present invention. 

With reference to FIGs. 2 through 10, reconnection of a dropped call will 
be described according to the embodiment of the present invention. 

Before describing a call reconnection upon a system order when a call is 
dropped mainly on a reverse channel in connection witii FIGs. 4, 7, and 8, it is to 
be appreciated that an upper-layer MSG does not intervene in call reconnection 
when a call is dropped in a corresponding BSS, but it does when a call 
reconnection request is issued from another MSG. 

When a call is established and then a reverse traffic channel currently in 
use for the call service (call) is disconnected, the BSS determines whether the call 
has been dropped in step 800 of FIG. 8. As disclosed in U.S. Application No. 
09/294,046, if no frames have been received for a predetermined time (one to ten 
seconds) on the current,tr?if5c channel,, the BSS considers that the call has been 
dropped. The predetermined time isTpreferably himdreds of milUseconds. 

Upon detection ,of; the. call drop on the current traffic channel, the BSS 
transmits a search request signal to the MS at predetermined times at every T-Val 
intervals in step 802 of FIG. 8. The timer value T_Vall ranges from 1 to 10 
seconds, preferably from 1, to 2 seconds and varies with system operation status 
and ..subscriber characteristics foi: an oper^ signal is a 

message requesting a check of the MS;. In aiccordance With the embodiment of the 
present invention, an existing command-message for a. request to an MS is used 
for the search request message. FIG. 11 illustrates an example of the existing 
conunand message and an added command indicated by reference numeral 620 
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according to the embodiment of the present invention* The added command 
represents a check request to an MS. 

In step 802 of FIG. 8, the BSS activates a T-Val2 timer at the time when 
5 the first search request signal is transmitted to the MS. The timer value T-Val2 
indicates the action time of determining that a call release, that is, a general call 
disconnection should be perfomied when the BSS receives no response for the 
search request signal repeatedly transmitted to the MS. T-Val2 ranges from 5 to 
60 seconds, preferably 10 seconds, and varies with system operation status and 
10 subscriber characteristics for an operator. 

Meanwhile, upon receipt of the search request signal from the BS n times 
(n is a natural number) over a predetermined time period^ the MS requests a call 
reconnection to the BSS in steps 700 to 706 of FIG. 7. n is a reference number for 

15 the MS to transmit the Prigination Message requesting call reconnection after 
receipt of the search request signal ft^om the BSS, counted by a counter CNTl. n 
is preferably 1 to 3. Since a reverse traffic channel is disconnected but the MS is 
not informed of the chamiel discoimection, the MS counts up every time it 
receives the search request signal and considers that the received signal is the 

20 search request signal for call recoimection request upon receipt of the signal one 
to three times, to thereby check whether the search request signal received from 
the BSS is valid data. t 

Then, the MS transmits the Origination Message (Reconnection 
25 Request) to the BSS in step 706 of FIG. 7, including N_ID. Cell_ID, and Call^ID 
(MSG and BSS) stored in the MS at the iriitial call set-up. If the MS fails to 
receive a: response signal for the reconnection request n times for a predetermined 
time period in step 707 of FIG. 7, it releases the call in step 710 of FIG. 7. 

30 Meanwhile, the BSS determines whether ; the Origination Message 

(Reconnection Request) has been received from the MS before the T-Val2 timer 
expires in step 804 of i FIG. 8. * Upon receipt of the Origination Message 
(Reconnection Request); the BSS and the MSG recoimect the call based on the 
information about N^ID, GelKID, and Call_ID (MSG and BSS) of the 

35 Origination Message (Reconnection Request) in step 806 of FIG: 8. That is. 
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they re-establish the communication link for the terminated call. If the system 
(BSS and MSG) which receives a call reconnection-related signal is different from 
the system which set up the initial call, the call is reconnected by handoff, and 
then the previous communication link is released. For example, in the case that a 
5 call reconnection request is generated within the same BSS, the previous MS-BTS 
radio link or the previous MS-BSC radio link is released, whereas in the case the 
call reconnection is generated from another MSG, the previous BSS-MSG radio 
link is also released. 

10 If the BSS has not received the reconnection request from the MS, the 

BSS performs a normal call disconnection-caused release procedure in step 808 of 
FIG. 8. . : 

Upon receipt of a reconnection-related signal from the BSS which 
15 reconnects the communication link in step 806 of FIG, 8, the MS performs a 
commimication link reconnection procedure in step 708 of FIG. 7. 

A description of a call reconnection upon an MS request for call 
reconnection when a call is dropped mainly on a forward channel in connection 
20 with FIGs. 5, 9, and 10 will now be provided. It is to be appreciated here that an 
upper-layer MSG does not intervene in call reconnection when a call is dropped in 
a corresponding BSS, but it does when a call reconnection request is issued from 
another MSG. 

25 . When acd^ 

use for the pall service (call) is discdnnectedj the MS determines whether the call 
has been dropped in step 9O0 of .FIG: 9. As disclosed in U.S. Apphcation No. 
09/294,046, if no frames. hiave been received for a predetermined time (one to ten 
seconds) on the current traffic channel, the MS considers that the call has been 

30 . dropped. The predetermined tinie is preferably hundreds of milliseconds. 

Upon detection;of the call drop on the current traffic chiannel, the MS 
: detects available BTS radio resources using of its intemal searcher in step 902 of 
FIG. 9 to thereby find anew channel which caii provide the best connection signal 
35 for theicurrent location of the MS. - . ' \ 
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Then, the MS transmits the reconnection request signal Origination 
Message (Reconnection Request) to the BSS on the detected new channel, 
including the information about N_ID, Cell_ID, and Call_ID (MSG and BSS) 
. 5 stored in the MS at the initial call set-up, in step 904 of FIG. 9. 

The BSS determines whether the Origination Message (Reconnection 
Request) has been received from the MS in step 1000 of FIG. 10. Upon receipt 
of the Origination Message (Reconnection Request), the BSS and MSG 

10 reconnect the terminated call based on the information about N_ID, Gell__ID, and 
Gall_ID (MSG and BSS) of the Origination Message (Reconnection Request) 
in step 1002 of FIG- 10. That is, they re-establish the communication link for the 
terminated call. If the system (BSS and MSG) which receives a call recoxmection- 
related signal is different from the system which set up the initial call, the call is 

15 recoimected by handoff, and then the previous communication link is released. In 
the case of the same BSS, only an MS-BTS radio link or the previous MS-BSG 
radio link is released. On the other hand, if another MSG requests a call 
reconnection, even a BSS-MSG radio link is released. 

20 Upon receipt of a recoimection-related signal from the BSS which 

recoimects the communication link in step 906 of FIG. 9, the MS also perfomis a 
communication link reconnection procedure in step 908 of FIG. 9. On the 
contrary, if the MS has not received the reconnection-related signal from the BSS 
in step 906 of FIG. 9, the MS perfomis a conventional call release procedure in 

25 step 910 of FIG. 9. 

FIGs. 12 and 13 are state transition diagrams for call processing in the 
prior art and according to the present invention, respectively. As shown in FIG. 9, 
upon a call release request or a call drop during a predetermined time, for example, 

30 5 seconds during a call, a call release (call discoimection) state is entered directly 
in the prior art. In comparison to the prior art, as shown in FIG. 13, upon a call 
drop for a first time (e.g., hundreds of milliseconds) during a call service, a 
standby state is entered to await a call reconnection request, and the standby state 
transits to a conversation state upon the call recoimection request in the present 

35 invention. However, if the call drop lasts for a second predetermined time 
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(preferably, 30 to 60 seconds) in the standby state, a release state is entered. If a 
call release is requested in the conversation or standby state, the release state is 
immediately entered. 

5 In accordance with the present invention as described above, in the 

situation that a call drop occurs and a call is to be discoraiected during a call 
service, an MS is informed of the call drop and the call enters a 
reconnection/standby/release state according to a response of the MS without 
being disconnected by a unilateral decision of the system. Furthermore, when the 
10 call drop occurs, the MS can search for an available channel and request a call 
reconnection to the system. Therefore, service quality can be increased for 
subscribers by limiting unnecessary call drops. 

While the invention has been shown and described with reference^ to a. 
15 certain preferred embodiment thereof, it should be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as: defined by the appended 
claims. 
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CLAIMS : 

1 . A method of reconnecting a conraiunication link terminated by an 
interraption in service during a communication between a mobile station (MS) 
subscriber and a subscriber communicating with the mobile station subscriber 
through a mobile communication system having a plurality of mobile switching 
centers (MSCs) connected to one another, each MSC being coxmected to a 
plurality of base stations (BSs), the method comprising the steps of: 

receiving information about the communication link from a service 
providing one of the plurality of BSs and an MSC connected to the service 
providing BS, said received communication link information being stored by the 
MS, during the service between the MS subscriber and the other subscriber; and 

transmitting the stored communication link infomiation from the MS 
when the service interruption lasts for at least a first predetermined time period. 

2. The method recited in Claim 1, wherein the first predetermined 
time period is hundreds of milliseconds. 

3. The method recited in Claim 1, wherein the communication link 
information includes at least information about the MSC connected to the service 
providing BS and a cell of the service providing BS when the service is set up for 
initiating. 

4. The method recited in Claim 1, wherein the commimication link 
information includes information about a current MSC connected to a current 
service providing BS and a cell of the current service providing BS. 

5. A method of reconnecting a communication link terminated by a 
service interruption on a reveree channel during a service between an MS 
subscriber and a subscriber cominunicating with the raobile station subscriber 
through a mobile communication systein having a plurality of MSCs connected to 
one another, each MSC being coimected to a plurality of BSs, the method 
comprising the steps of: - 

receiving information about the communication link from a service 
providing one of the plurality of BSs and an MSC connected to the service 
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providing BS, said received communication link information being stored by the 
MS, during the service between the MS subscriber and the other subscriber; 

receiving a search request fiom the service providing BSs at the MS when 
the service interruption lasts for at least a first predetermined time period; and 
5 transmitting the stored communication link information fi-om the MS 

upon receipt of the search request by the BS. 

6, The method recited in Claim 5, wherein the first predetermined 
time period is hundreds of milliseconds. 

10 

7. The method recited in Claim 5, wherein the information includes 
at least information about the MSC connected to the service providing BS and a 
cell of the service providing BS when the service is set up for initiating. 

15 8. The method recited in Claim 5, wherein the conraiunication link 

information includes information about a current MSC connected to a current 
service providing BS and a cell of jtbe current service providing BS. 

9. The method recited in Claim 5, wherein the search request is 
20 transmitted to the MS at least once. 

10. The method recited in Claim 5, wherein the search request is 
transmitted to the MS a predetermined number of times over a predetermined 
interval. . 

Tlie methpd^ -Claim 10^ : wherein the predetermined 

interval is 1 or 2 seconds. 

^ . i 12. The niethod reqitqd 10, wherein upon receipt of the 

30 search request from the current §eryice providing BS tiie predetermined mraiber of 
times; the MS transmits the stprpd communication link infonnation, 

13. The method recited in Claim 5, wherein a .command message 
directed -frpm the service providing BSs to the MS is used as the search request. 

35- . ■ . ' . . - . - 
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14. The method recited in Claim 5, wherein if the MS does not 
receive the search request signal for a predetermined time, the MS releases the 
service. 

5 15. The method recited in Claim 5, wherein if a current call service 

providing BS does not receive the communication link information from the MS 
for a predetermined time period after the service providing BSs transmit the 
search request, the service providing BS releases the service. 

10 16. The method recited in Claim 15, wherein the predetermined time 

period ranges from 5 to 60 seconds. 

17. A method of reconnecting a communication link terminated by a 
service interruption on a forward channel during a communication between an MS 

15 subscriber and a subscriber communicating v^th the mobile station subscriber 
through a mobile communication system having a plurality of MSCs coimected to 
one another, each MSC being connected to a plurality of BSs, the method 
comprising the steps of: 

receiving information about the communication link from a service 
20 providing one of the plurality of BSs and an MSC connected to the service 
providing one of the plurality of BSs, said received communication link 
information being stored by the MS during the service between the MS subscriber 
and the other subscriber; 

detecting an available BS radio resource by the MS if the service 
25 interruption lasts for at least a first predetermined time period; and 

transmitting the stored communication link information from the MS on a 
new channel detected in the BS radio resource detection. 

18. The method recited in claim 17, wherein the first predetermined 
30 time period is a few seconds. 

19. The method recited in Claim 17, wherein the communication link 
information includes at least information about the MSC connected to the service 
providing BS and a cell when the service is set up for initiating. 

35 
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20. The method recited in Claim 17, wherein the communication link 
information includes information about a current MSC connected to a current 
service providing BS and a cell of the current service providing BS. 
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